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Introduction 57
As pointed out by different epidemiological studies, the risk of suffering several 58 degenerative pathologies, such as cancer and cardiovascular diseases, can be decreased 59 with a high intake of vegetables (Liu, Manson, Lee, Cole, Hennekens, Willet & Buring, 60 temperatures and have been mainly focused on the kinetic of moisture loss during 107 drying: US: showed a noticeable reduction in the overall drying time and gave rise to a 108 variable loss of total sugars. In carrots, our research group (Gamboa-Santos, Montilla, 109 Soria & Villamiel, 2012a ; Gamboa-Santos, Soria, Pérez-Mateos, Carrasco, Montilla & 110 Villamiel, 2013a) , has studied the inactivation of peroxidase (POD) and pectin methyl 111 esterase (PME), the losses of soluble compounds by leaching and the sensorial 112
properties of dehydrated carrots blanched conventionally or by US (in a bath or with 113 probe treatments). In the present paper, the effect of different blanching (US and 114 conventional) processes on the kinetic of drying and quality of carrots dehydrated in a 115 convective drying prototype system has been investigated, paying special attention to 116 the influence of blanching on the MR evolution during the subsequent drying process. 117
In addition, other complementary quality parameters such as total polyphenols, 118
carbohydrates, proteins, rehydration capacity and microstructural changes have been 119 drying the samples to constant weight (Helrich, 1990b Aliquots (0.1 g) of dried carrot samples were homogenized in 2.5 mL of HPLC 160 grade methanol by using an Ultra Turrax (IKA Labortechnik, Janke & Kunkel, Staufen, 161
Germany) operating at 24000 rpm for 1 min. During the extraction, the temperature was 162 controlled by using an ice-water bath. Homogenates were stirred (750 rpm) for 20 min 163 at room temperature using a Thermomixer (Eppendorf, Germany) and centrifuged at 164 2000g for 15 min. Supernatants were filtered through PVDF Acrodisc syringe filters 165 (0.45 μm, Sigma-Aldrich) for subsequent analysis. 166 TPC content of carrot extracts was colorimetrically determined using Folin-167 Ciocalteu reagent (2 N, Sigma), as described by Singleton, Orthofer and Lamuela-168 Raventos (1999), with slight modifications. The filtered methanolic solution (100 µL), 169 added with 100 µL of MeOH, 100 µL of Folin-Ciocalteu reagent and 700 μL of 75 g/L 170 Na 2 CO 3 was vortexed briefly. The samples were left in the dark for 20 min at room 171 temperature. Following this, the samples were centrifuged at 13000 rpm for 3 min. The 172 absorbance of the sample was read at 735 nm in a spectrophotometer (Power Wave XS2.3.3. GC analysis of soluble carbohydrates 181 Soluble carbohydrates were determined by GC-FID following the method of 182 Soria et al. (2010) . Samples were ground to powders using a laboratory mill IKA A-10 183 (IKA Labortechnik, Staufen, Germany) and aliquots of 30 mg were weighed into a 184 polyethylene tube and extracted at room temperature with 2 mL of Milli-Q water under 185 constant stirring for 20 min. Next, 8 mL of absolute ethanol were added, followed by 186 0.2 mL of an ethanolic solution 10 mg/mL of phenyl-β-D-glucoside (Sigma-Aldrich 187
Chemical, St. Louis, Missouri, USA) used as internal standard. After stirring for 10 min, 188 samples were centrifuged at 10 °C and 9600g for 10 min and the supernatant was 189 collected. Precipitates were subjected to a second extraction with 10 mL of 80% ethanol 190 under the same conditions to obtain recovery values close to 100%. Finally, an aliquot 191 (2 mL) of supernatant was evaporated under vacuum at 40 °C and derivatised. 192
The dried mixtures were treated with hydroxylamine chloride (2.5%) in pyridine 193 
Statistical analysis 281
To study the effect of temperature and air rate on the quality parameters 282 determined, one-way analyses of variance (ANOVA) were carried out using 283
Statgraphics (version 5.1; StatPoint, Inc., Warrenton, VI, USA). Individual treatments 284
were compared using the least significant difference test (LSD, 95%). 285 carrots by convection after different blanching treatments (see Table 1 ). As can be 290 observed, curves with different slopes were obtained depending on the blanching 291 applied and the geometry of samples; minced carrots presented higher slope values 292 (0.059-0.221) than sliced carrots (0.040-0.082). This fact could be due to the higher 293 values of initial moisture of minced (7.6-24.0 kg H 2 O/kg DM) as compared to sliced 294 carrots (6.9-13.3 kg H 2 O/kg DM) and/or the higher specific surface of minced carrots. 295
Thus, for boiling blanched samples, with similar initial moisture, minced carrot samples 296 were dehydrated more quickly than sliced ones. Moreover, carrots blanched by 297 conventional treatments at 60 °C for 40 min presented the highest slope value and the 298 highest initial moisture content. 299
In relation to the final product, dried samples showed DM contents in ranges 300 from 88.5-93.1% and 85.0-88.7%, respectively, for minced and sliced carrots. All these 301 values were very close to those considered as microbiologically safe for dried products 302 (considering the overall process) take place by lixiviation during blanching. Thus, the 368 operating conditions used here for convective drying (46 °C, 4.8 m/s) seem not to be 369 strong enough to give rise to appreciable changes in the carbohydrate fraction. 370
As MR mainly takes place under the moisture conditions achieved during the 371 drying process, MR assessment was also carried out in the carrot samples under study 372 by means of the determination of 2-FM-Lys (Table 2) . Although, as previously 373 indicated, hardly any change was observed in the fraction of reducing carbohydrates 374 during the dehydration process; considerable formation of this compound was found in 375 the dehydrated carrots subjected to different blanching treatments. As only traces were 376 detected in blanched samples (Gamboa-Santos et al., 2012a), and all carrot samples 377 were dried under the same operating conditions, the evolution of MR in dried samples 378 can be solely attributable to the drying process. According to these data, it is presumable that some modification during the 394 previous blanching could affect the structure of the protein the free amino groups of 395 which could be more or less available to react with the carbonyl group of the reducing 396 carbohydrates during drying. Thus, the highest values of furosine for D-C95-5-M and 397 D-C95-5-S could be explained assuming that, under these blanching conditions, a 398 certain unfolding of protein by heat treatment takes place and this unfolding makes the 399 reaction with carbohydrates more favourable. This is also supported by the significant 400 losses of carbohydrates detected (Table 3) 
Physical changes during drying of carrot samples 430
Although rehydration cannot be considered as a reversible process to 431 dehydration, since blanching and drying can provoke tissue disruption that gives rise to 432 a certain hysteresis during rehydration (Lewicki, 1998) , this property is highly 433 correlated with consumers' acceptance of dried products. 434
Carrot samples processed in this study were evaluated for their rehydration 435 ability after drying and the results are shown in Fig. 3 
